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(57) ABSTRACT 
A plurality of chip-type light-emitting elements are 
mounted on a flexible printed circuit board, and a resin 
lens is provided in front of the light-emitting elements. 
A warning light further has, on the back side, a fixing 
member such as a double-sided adhesive tape and flexi 
ble magnetic sheet. The warning light having such a 
structure is typically installed on a side face, such as a 
fitting face, of a vehicle's door, and is turned on/off by 
a switch which is made on/off in link motion with ope 
ning/closing of the door. 
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1. 

WARNING LIGHT 

BACKGROUND OF THE INVENTION 

The present invention relates to a warning light typi 
cally fixedly or removably attached to a side face, such 
as a fitting face, of a door of a vehicle such as a car for 
notifying drivers of following vehicles of opening of the 
vehicle's door. 

FIG. 1 is a view, partly a vertical cross-sectional 
view, showing a conventional warning light of the 
above kind, which is disclosed in Japanese Utility 
Model Application Unexamined Publication No. Sho. 
52-126543. Light body 63 is placed inside of hole 62 
which is provided in side fitting face 61 of door 60 of a 
car. Lens portion 64 is projected from hole 62. Lamp 65 
starts emitting light or flashing when door 60 is opened. 

However, because of the structure in which the rela 
tively large light body 63 is mounted in hole 62, the 
above warning light has the following disadvantages. 
First, side fitting face 61 of door 60 must be worked to 
form hole 62. Light body 63 occupies part of the inside 
space of door 60, and thereby reduces the inside space 
available for vehicular equipment such as a power win 
dow driving mechanism, which constitutes an obstruc 
tion for vehicle construction. In developing a new type 
vehicle, it may be necessary to re-design the size of the 
warning light and its installation position, which would 
be cumbersome and difficult. Further, it takes consider 
able time to perform maintenance, inspection and repair 
of the warning light. 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide a 

thin, light-weight warning light which can typically be 
installed on a side face, such as a fitting face, of a vehi 
cle's door with the warning light deformed (bent) so as 
to conform to the shape of the side face, and without the 
necessity of special working on a vehicle body, and 
which can automatically start emitting light or flashing 
in response to the opening of the door, for example at 
dusk or night, or when the vehicle is in a tunnel. 

In a warning light according to the invention, a plu 
rality of chip-type light-emitting elements are mounted 
on a printed circuit board, and a resin lens or light-trans 
missive elastic sheet is provided at least in front of the 
light-emitting elements. The warning light is typically 
installed on a side face, such as a fitting face, of a vehi 
cles's door, and is turned on/off by a switch which is 
made on/off in link motion with opening/closing of the 
door. 
With the above construction, the warning light can 

easily be installed on a vehicles's door, and can notify, 
for example, following cars' drivers of the door opening 
by the lighting or flashing of the light-emitting ele 
ments. Since there is no need of special working on a 
vehicle body, the warning light can easily be installed at 
any desired location of a vehicle. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view, partly a vertical cross-sectional 
view, showing a conventional door-opening warning 
light for a vehicular use; 
FIG. 2(a) is a partially broken plan view of a first 

embodiment of the warning light of the invention; 
FIG. 2(b) is a partially broken side view; 
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2 
FIG. 3(a) is a lateral cross-section view taken along 

lines II-II in FIG. 2(a); 
FIG.3(b) is a side view showing soldering of a light 

emitting element to a circuit board 6; 
FIG. 4 shows the arrangement of light-emitting ele 

ments and resistors on the circuit board; 
FIGS. 5(a) through 6(b) show spacers 10a and 10b, 
FIG. 7 is a cross-sectional view showing a warning 

light according to a modification of the first embodi 
ment; 

FIG. 8 shows how the warning light is installed on a 
door of a car; 
FIG.9 shows a push-button switch and a battery case 

which are connected to the warning light; 
FIG. 10 shows the structure of the push-button 

switch; 
FIG. 11 shows how the warning light is installed on 

a hatchback door of a station wagon-or-van-type-vehi 
cle; 

FIG. 12 is a cross-sectional view showing a warning 
light according to a second embodiment of the inven 
tion; 

FIG. 13 is a cross-sectional view showing a warning 
light according to a modification of the second embodi 
ment; 
FIG. 14 is a cross-sectional view showing a warning 

light according to a third embodiment; 
FIGS. 15 through 17(b) show a warning light accord 

ing to a fourth embodiment of the invention; 
FIG. 18 is a longitudinal cross-sectional view show 

ing a warning light according to a fifth embodiment of 
the invention; and 
FIG. 19 shows another method of installing the warn 

ing light on a car's door. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

In the following, various embodiments of a door 
opening warning light for a vehicular use according to 
the present invention will be described. 
FIGS. 2(a)-6(b) show a warning light for a vehicular 

use according to a first embodiment of the invention. 
In FIG. 3(a), reference numeral 1 denotes a narrow, 

ribbon-like light body made of synthetic resin such as 
urethane rubber. Opening 2, from which light is to be 
emitted, is formed in light body 1 along its longitudinal 
direction. The bottom portion of opening 2 is elongated 
in the lateral direction, and the top portion thereof is 
made narrow, defined by vertical side edges 3 of light 
body 1. Metal plate 4, such as an aluminum plate having 
a shape-holding function, is placed on the inner surface 
of light body 1. When warning light 21 is deformed 
(bent) so as to conform to the shape of the fitting face of 
a vehicle's door, metal plate 4, by virtue of its shape 
holding function, serves to hold the correspondingly 
deformed shape of light body 1. Metal plate 4 is fixed to 
the inner surface of light body 1, receiving an elastic 
force from light body 1 when tightly confined therein. 
Adhered to the top surface of metal plate 4 is narrow, 
flexible printed circuit board 6. As shown in FIG.3(b), 
a plurality of chip-type light-emitting elements 5 are 
mounted in alignment on circuit board 6, being con 
nected thereto by soldering. Reference numeral 12 de 
notes solder. Flexible printed circuit board 6 may be 
fixed to metal plate 4 partially, for example, only at part 
of the both sides thereof or at every predetermined 
interval, such that the other part of circuit board 6 
remain unfixed to metal plate 4. This structure will 
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reduce bending stress to circuit board 6 when light 
body 1 is deformed (bent), eliminating a possibility of 
electrical faults of light-emitting elements 5 mounted on 
circuit board 6. 
As shown in FIG. 4, light emitting elements 5 are 

aligned on flexible printed circuit board 6 at almost the 
same interval X to obtain uniform brightness over the 
entire warning light 21. Resistors 7 may be placed be 
tween light-emitting elements 5 where necessary. Ref. 
erence numeral 8 denotes lead wires which are soldered 
to circuit board 6 and led out from the end of lightbody 
1 for connection to a power source (FIGS. 2(a) and 
20b)). 
Again in FIG.3(a), elastic resin lens 9 is formed by 

pouring a molding material, such as milk white silicone, 
into opening 2. Part of the molding material enters the 
elongated bottom portion of opening 2 to form edges 
9a, which serve, after their solidification, to prevent 
resin lens 9 from escaping from light body 1. 

Resin lens 9 serves not only to diffuse and output light 
emitted from light-emitting elements 5, but also to pre 
vent water from entering opening 2. Since the light 
diffusion by resin lens 9 enhances the uniform light 
output profile, the number of light emitting elements 5 
to be mounted in light body 1 can be reduced. 

Having the same cross-sectional view as FIG.3(a) at 
any portion including light-emitting element 5, warning 
light 21 of the invention may be cut at a certain position 
so as to obtain a desired length which is in accordance 
with the size of the installation portion of a door or the 
like. Spacer 10a as shown in FIGS. 5(a) and 5(b) or 
spacer 10b as shown in FIGS. 6(a) and 6(b) may be used 
at the cutting portion to terminate the warning light 21. 
Spacer 10a has holes for introducing lead wires 8. 
FIG. 7 is a cross-sectional view showing a modifica 

tion of the first embodiment, in which vertical walls 1a 
are added to light body 1 at its top portions. Walls 1a 
serve not only to prevent the molding material from 
flowing out of opening 2 when the molding material is 
poured to form resin lens 9, but also protect the surface 
of resin lens 9. Further, the top portion of light body 1 
may be protruded and the thickness of resin lens 9 be 
increased to eliminate the possibility that resin lens 9 
and circuit board 6 escape from opening 2 when light 
body 1 is deformed to install warning light 21 on the 
fitting face of a vehicle's door. 
Warning light 21 further has, on its back surface, 

fixing member 11 made of a double-side adhesive tape, 
flexible magnetic sheet, or the like, and can be attached 
to fitting face C of door B of car A (FIG. 8) or hatch 
back door B' of station wagon-or van-type car A' (FIG. 
11). The employment of the flexible magnetic sheet 
presents an advantage that warning light 21 can be 
easily attached to and removed from door B. Alterna 
tively, warning light 21 may be fixed to fitting face C 
using screws. 

Light-emitting elements 5 are turned on/off by the 
operation of a push-button switch, electrical sensor 
switch, etc. which is made on/off in link motion with 
the opening/closing of door B. If desired, a flashing 
circuit (FIG. 9) may be incorporated inside or outside 
light body 1 to enable light-emitting elements 5 to flash. 
Further, warning light 21 may be constructed such that 
the lighting or flashing of light-emitting elements 5 are 
automatically stopped after a lapse of a predetermined 
period. Warning light 21 may be linked with a lighting 
switch of car A so that warning light 21 operates only 
while the lighting switch is on. 
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4. 
An example of the push-button switch is shown in 

FIGS. 8, 9 and 10. As shown in FIG. 8, push-button 
switch 17 is installed on the front side face of door B. As 
shown in FIG. 10, switch 17 is made on or offin accor 
dance with projection (door opening) or retreat (door 
closing), respectively of switch piece 18. 
FIG.9 also shows battery case 20 containing batteries 

19 which are provided separately from a car battery. 
Battery case 20 may be installed in the end portion of 
door box F (FIG. 8) and fixed by fitting hook 22 to the 
end wall of box F. The separate provision of batteries 19 
presents an advantage that warning light 21 can be 
installed at any desired location of car A, facilitating the 
use of warning light 21. Alternatively, a car battery may 
be connected to warning light 21 through a cigarette 
lighter hole, etc. 

FIG. 12 is a cross-sectional view showing a warning 
light according to a second embodiment of the inven 
tion. In this embodiment, one rib or several parallel ribs 
32 are formed on the inner bottom of light body1 along 
the longitudinal direction. Each rib 32 may be either 
continuous or discrete in the longitudinal direction. By 
the existence of ribs 32, spaces 33 are formed between 
metal plate 4 and the inner bottom surface of light body 
1. Resin lens 9 is formed in the same manner as the first 
embodiment shown in FIG.3, i.e., by pouring the mold 
ing material into opening 2. Ribs 32 may be formed so as 
to contact with metal plate 4 in a band-like area or a 
line-like area. 
As a modification of the second embodiment, as 

shown in FIG. 13, resin lens 9 is separately formed, and 
then inserted into lightbody 1 so that space 34 is formed 
between resin lens 9 and flexible printed circuit board 6 
on which light-emitting elements 5 and resistors 7 are 
mounted. 

In the above warning lights 21 of FIGS. 12 and 13, 
the existence of spaces 33 and/or 34 permits the reduc 
tion of the stresses acting on the contacting portions 
between circuit board 6 and light-emitting elements 5, 
and fixing member 11, when light body1 is deformed in 
accordance with the shape of the fitting face of door B 
of car A, reducing a possibility of electrical faults. 

FIG. 14 is a cross-sectional view showing a warning 
light according to a third embodiment of the invention. 
A description will be made with respect to the parts 
different from the first or second embodiment. As 
shown in FIG. 14, grooves 35 extending along the lon 
gitudinal direction are formed in light body 1 under its 
vertical side edges 3a. Metal plate 4, to which circuit 
board 6 is fixed, is fitted into and held by grooves 35. 
Further, since the molding material flows into grooves 
35 to form edges 9b of resin lens 9, resin lens 9 can be 
prevented from escaping from light body 1. This struc 
ture of light body 1 permits metal plate 4 and circuit 
board 6 to be installed into body 1 more easily. 

FIGS. 15 through 17(b) show a warning light accord 
ing to a fourth embodiment of the invention. More 
specifically, FIG. 15 is a plan view; FIG. 16 is a sec 
tional view taken along line XIII in FIG. 15; and FIGS. 
17(a) and 17(b) are enlarged sectional views showing 
part XIV in FIG. 16. 

In this embodiment, the back surface of resin lens 49 
is covered with sheet member 44 made of an aluminum 
plate, resin plate, vinyl sheet, etc. That is, body 1 of the 
first through third embodiments is not used. Step 49a is 
formed around inner bottom edge 49a of resin lens 49, 
and hard printed circuit board 45 having a plurality of 
chip-type light-emitting elements 5 is fitted into step 
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49a, Sheet member 44 is adhered and fixed to the bot 
tom surfaces of circuit board 45 and resin lens 49 with 
adhesive member 46 such as a double-sided adhesive 
tape. Lead wires 8, whose ends are soldered to circuit 
board 45, are led out through a portion of the adhering 
boundary between resin lens 49 and sheet member 44. 
Warning light 31 of this embodiment may be fixed on 
door B, etc. of car A using screws 47 penetrating resin 
lens 49 and sheet member 44 (FIG. 17(a)), or using 
adhesive member/agent 48, such as a double-sided ad 
hesive tape, adhered/coated on the back surface of 
sheet member 44. 

FIG. 18 is a longitudinal cross-sectional view show 
ing a warning light according to a fifth embodiment of 
the invention. In this embodiment, narrow, flexible 
printed circuit board 6, on which a plurality of chip 
type light emitting elements 5 are mounted, is covered 
with light-transmissive elastic sheet 55 made of, e.g., 
silicone resin. Like the first through third embodiments, 
fixing member 11 made of a double-sided adhesive tape, 
flexible magnetic sheet, or the like is attached to the 
back surface of circuit board 6. Metal plate 4 (not 
shown) may be inserted between circuit board 6 and 
fixing member 11. Alternatively, warning light 51 may 
be fixed to door B using screws. Since both of circuit 
board 6 and fixing member 11 are flexible, warning light 
51 can be fixed not only to a flat surface, but also to an 
uneven surface. 
As a modification, warning light 51 of the fifth em 

bodiment is simplified by replacing transmissive elastic 
sheet 55 with a flat, transmissive protection film. 
FIG. 19 shows another method of the warning light 

installation. As shown in this figure, if the warning light 
21 is installed on door B so that it extends to the bottom 
side of door B, the warning light 21 can also serve to 
illuminate a driver's feet. 
With the construction described above, in the warn 

ing light of the invention, the light-emitting elements 
start emitting light continuously or flashing upon open 
ing of a vehicle's door. Therefore, drivers of following 
cars or pedestrians can be notified of the door opening 
for example at dusk or night, or in a tunnel, preventing 
collisions from behind, etc. 
The use of the chip-type light-emitting elements can 

reduce the electric power consumption, presenting eco 
nomical advantages such as a prolonged lifetime of a 
power source. If a small battery is used as the power 
source, it can be installed on a door of an existing car 
and, therefore, the warning light can be installed more 
easily, 
The use of the flexible printed circuit board provides 

an advantage that the warning light can be made to 
conform to the shape and size of the fitting face of a 
vehicle's door by cutting the warning light to a desired 
length or by deforming it. Since the light-emitting ele 
ments are mounted on the flexible printed circuit board, 
disconnection faults hardly occur, and the warning light 
can be manufactured very easily and, as a result, at low 
COSt. 
The warning light according to the invention is not 

limited to the above embodiments, but can be modified 
appropriately within the scope of the invention. 
The warning light of the invention can be used in 

applications other than vehicles. For example, the 
warning light may be attached to the seat of a bicycle or 
motorcycle, or to the clothing of a road construction 
worker to draw attention from drivers and pedestrians. 
Such versatility of the warning light of the invention is 
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6 
due to its advantages such as detachability, light weight 
and thin structure. 
What is claimed is: 
1. A warning light comprising: 
a flexible printed circuit board; 
a plurality of light-emitting elements arranged and 
mounted on the flexible printed circuit board; 

a light-transmissive member provided at least in front 
of the light-emitting elements, said light-transmis 
sive member being made of resin; 

a body member for fixing said flexible printed circuit 
board within said body member and housing said 
light-transmissive member, said body member ex 
tending along the length of and retaining within a 
notch-like opening therein said flexible printed 
circuit board and said light transmissive member; 

a fixing member provided on a back surface of said 
body member for fixing the warning light to a 
mounting surface with said warning light conform 
ing to said mounting surface, said light-transmis 
sive member having edge portions extending no 
further than corresponding outermost edge por 
tions of said body member; and 

a switch for turning on/off the light-emitting ele 
Inents. 

2. The warning light according to claim 1, wherein 
the light-transmissive member is formed into a convex 
lens. 

3. The warning light according to claim 1, wherein a 
back surface of the flexible printed circuit board is par 
tially in contact with a bottom surface of said body 
member to form a space therebetween. 

4. The warning light according to claim 1, further 
comprising a metal plate provided between the flexible 
printed circuit board and the fixing member. 

5. The warning light according to claim 4, wherein a 
back surface of the metal plate is partially in contact 
with a bottom surface of said body member to form a 
space therebetween. 

6. The warning light according to claim 1, wherein 
the light-transmissive member has a sheet-like form, and 
is in close contact with the flexible printed circuit board 
and the light-emitting elements. 

7. The warning light according to claim 1, wherein 
the light-emitting elements are of chip-type. 

8. The warning light according to claim 1, wherein 
the plurality of light-emitting elements are arranged in a 
line. 

9. The warning light according to claim 1, wherein 
the plurality of light emitting elements are arranged at a 
constant interval. 

10. The warning light according to claim 1, wherein 
the fixing member comprises a double-sided adhesive 
tape. 

11. The warning light according to claim 1, wherein 
the fixing member comprises a magnetic sheet. 

12. The warning light according to claim 1, further 
comprising a flashing circuit connected to the flexible 
printed circuit board, for flashing the light-emitting 
elements while the switch is made on. 

13. The warning light according to claim 1, further 
comprising a battery connected to the flexible printed 
circuit board and the switch, and provided separately 
from a vehicle battery. 

14. The warning light according to claim 15, wherein 
the switch turns on/off the light-emitting elements in 
link motion with opening/closing of a door of a vehicle. 
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15. The warning light according to claim 1, wherein 
the fixing member fixes the warning light to a side face 
of a door of a vehicle. 

16. A warning light comprising: 
a flexible printed circuit board; 
a plurality of light-emitting elements arranged and 
mounted on the flexible printed circuit board; 

a light-transmissive member provided at least in front 
of the light-emitting elements; 

a bendable metal plate having a shape-holding func 
tion; 

a fixing member provided on a back surface of the 
warning light, with said bendable metal plate dis 
posed between said fixing member and said flexible 
printed circuit board, for fixing the warning light 
to a mounting surface with said warning light being 
bent to conform to said mounting surface; and 

a switch for turning on/off the light-emitting ele 
ments. 

17. The warning light according to claim 16, wherein 
the light-transmissive member is made of resin. 

18. The warning light according to claim 17, wherein 
the light transmissive member is formed into a convex 
lens. 

19. The warning light according to claim 16, further 
comprising a body member for fixing the flexible 
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8 
printed circuit board within the body member, and for 
housing the light-transmissive member. 

20. The warning light according to claim 19, wherein 
the light-transmissive member is made of resin. 

21. The warning light according to claim 20, wherein 
the light-transmissive member is formed into a convex 
lens, . . . . . . 

22. The warning light according to claim 16, wherein 
the light-emitting elements are of a chip type. 

23. The warning light according to claim 16, wherein 
the plurality of light-emitting elements are arranged in a 
line. 

24. The warning light according to claim 23, wherein 
the plurality of light emitting elements are arranged at a 
constant interval. 

25. The warning light according to claim 16, wherein 
the fixing member comprises a double-sided adhesive 
tape. 

26. The warning light according to claim 16, wherein 
the fixing member comprises a magnetic sheet. 

27. The warning light according to claim 16, further 
comprising a flashing circuit connected to said circuit 
board flexible printed for flashing the light-emitting 
elements while the switch is turned on. 

28. The warning light according to claim 16, further 
comprising a battery connected to the flexible printed 
circuit board and the switch, and provided separately 
from a vehicle battery. 
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